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HISAKAMIRET NAPACU  
 
umalassA ’ lutamharaw mukiala l arabaw iha q huta  
s ,nimala’libbarihalliludmahlA  ijup alage igab  A hall  S ala’ataW uhanahbu . 
ahaM gnaY  hisagneP   sata gnayayneP ahaM nad ayadih nad tamhar ,ainurak h-  ayN
aggnihes   nagned ini ispirks nasilunep nad naitilenep nakiaseleynm tapad silunep
racnal   aumes anerak A kilim aynah ayapu nad ayad hall  S ala’ataW uhanahbu  
 atik nagnujnuj adapek nakpacuid malas nad tawalahS .atames lusaR adnigab hallu  ,
 gnay namaz ek hayilihaj namaz irad aisunam tamu awabmem halet uaileb anerak
.ini gnarakes itrepes nauhategnep umli nagned hunep   
 ludujreb gnay ispirkS ” luduj  padahreT gnicsaK kupuP nairebmeP huragneP
( hanaT gnacaK namanaT lisaH nad nahubmutreP laegopyh sihcarA  )L .  ini ”
nakapurem   adap nainatreP anajraS raleg helorepmem kutnu tarays utas halas
 nakanreteP nad nainatreP satlukaF igolonketorgA idutS margorP  satisrevinU
 natluS iregeN malsI .uaiR misaK firayS  
nep ,ispirks nanusuynep nad nasilunep malaD  hisakamiret nakpacugnem silu
:adapek  
.1  namriF adnahayA  adnubI nad  inadamsoR   atnicret  gnay  rotavitom nakapurem
 nad isavitom nakirebmem asaitnanes gnay ukpudih nawalhap atres uktabehret
 .sulut gnay atnic nad gnayas hisak hunep nagned nakrasebmem halet
tagnameS   ,ukrasebret nataukek nakapurem ayndujus paites id a’od nad
.anajras raleg helorepmem upmam silunep aggnihes  
.2  kedA -  afitaL awlaH nad idahaR inoT gnayasret uk keda  agraulek hurules nad
nagnukud ,a’od nakirebmem turut gnay raseb tagnames ,   nad isavitom   malad
ep .ini ispirks naiaseleyn  
.3   nad nainatreP satlukaF nakeD ukales .D.hP ,.cS.M ,.tP.S ,nawrE idE kapaB
.uaiR misaK firayS natluS iregeN malsI satisrevinU nakanreteP  
.4  iS.M ,maZ nashkI airkuyS .rD  . S  igolonketorgA idorP auteK iagabe  satlukaF
nakanreteP nad nainatreP  .uaiR misaK firayS natluS iregeN malsI satisrevinU  
.5  cS.M ,amatarpalsaT nawrI .rD kapaB  . gnibmibmep nesod ukales   kimedaka
gnibmibmep nad  II   sugilakes  nakirebmem asaitnanes gnay rotavitom
 1S iduts inalajnem silunep amales aynisavitom atres naitahrep ,tagnames
  
naitahrep ,tahisan ,nagnibmib nakirebmem halet gnay ,iaseles aggnih  nad ,
 asaib raul gnay aynisavitom nad naitilenep amales  ini ispirks nanusuynep . 
.6  P.M,.P.S ,areH ativoN ubI  . ukales   gnibmibmeP nesoD I  ulales gnay ,
vitom nakirebmem naitahrep ,tahisan ,isa  asaib raul gnay aynisavitom nad ,
nad naitilenep amales  ini ispirks nanusuynep . 
.7  iS.M,.P.S ,itnayrA anivrE ubI  . nad I ijugnep nesoD ukales   ramsuY kapab
,dumhaM  iS.M,.P.S   naras nakirebmem halet gnay II ijugnep nesoD ukales
 ,nugnabmem tafisreb gnay nakusam nad  asaitnanes gnay rotavitom sugilakes
 silunep amales aynisavitom atres naitahrep ,tagnames nakirebmem  nusuynem
ini ispirks . 
.8  E rawnA kapaB  ,.tP.S ,paharaH idnef .M iS  y  autek idajnem aidesreb halet gna
 aynisavitom atres naitahrep ,tagnames ,naras ,kitirk nakirebmem nad gnadis
.ini ispirks nusuynem silunep amales  
.9  S  nad nainatreP satlukaF akimedaka sativic nad ,nawayraK ,nesoD hurule
 nakanreteP  halet gnay uaiR misaK firayS natluS iregeN malsI satisrevinU
.nahailukrep sativitka itukignem malad silunep utnabmem  
.01  tabahaS  S gnaujeP . uk P  ,  inoT ,P.S ,ebmaR milaS nubaK ,P.S ,idayluM ydeD
 ,P.S ,naibrA .M ,P.S ,lakiaH  ,P.S ,artupaS idlaniR S ,tayadiH ikziR  ,P.
 ,P.S ,inariaM arivleS ,P.S ,irtuP inairdnI ,P.S ,hayiwadA lutaibaR  tabahas
amas gnay -  nad amas gnay raleg naktapadnem kutnu gnaujreb amas  asaitnanes
id ada hasus nupuam gnanes taas  nupuam naitilenep taas utnabmem ulales ,
.ini ispirks nanusuynep  
.11   agrauleK B lakol raseb  igolonketorgA   4102 natakgna  hurules atres
 halet gnay naktubesid tapad kadit gnay tepatrepaF awsisaham  nakirebmem
tagnames .rihka sagut naiaseleynep malad utnabmem nad nagnukud ,  
.21  keda nad P.S ,inairsuG gnayasret tabahaS -  iwD aydnanA roinuj keda  ,P.S ,P.K
 ,S.K anitsuG aneR ,P.S ,itnaidreH isiM ,P.S ,niloS imleH ,P.S ,iratnuS iwD
amas nad itagnameynem ulales gnay ,P.S -  naktapadnem kutnu gnaujreb amas
amas gnay raleg . 
.31  nameT -  namet  ,dmA ,inaildE ativoN ,E.S ,akiruN itnaY napudihek inalajnem
 ardnI ,kolkeP nafrI ,naigusaH sirdI ,ardnaC ,natopadnaP irpeJ ,E.S ,lazirfA
  
 narajalep nakirebmem ulales gnay ,P.S ,inedamirP ,E.S ,rageriS artuP
.silunep hasek hulek nakragnednem nad napudihek  
.41  soP namet sreyalA ok -  iseD ,dP.S ,iratsel inA ,uabaleS risaP aseD NKK namet
E.S ,itawalisuS  ,moK.S ,horaY ,E.S ,atniweD anrE ,ikiD ,dP.S ,iratseL hayD ,
 ,T.S ,araggnA inuJ ,H.S ,ardnI ,dP.S ,suiluY ureH ,E.S ,ineY ,E.S ,aidiW
 ,iS.S ,irtiF  
alassaW  mukialaum arabaw ihallutamharaw q huta  
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gnacak sinej utas halas nakapurem hanat gnacaK -  kaynab gnay nagnacak
nakayadidubid hanat gnacaK .  rtun gnudnagnem  kutnu iggnit isi  ihunemem izig  
takaraysam . arac utas halaS  nem akgni halada hanat gnacak iskudorp nakt  
 kupup nairebmep gnicsak . kutnu naitilenep naujuT  ategnem  huragnep iuh
nahubmutrep padahret gnicsak kupup nairebmep  hanat gnacak namanat lisah nad  .
 naitileneP  adap nakanaskalid  8102 rebmeseD iapmas rebmetpeS  nahaL id
F naabocreP a nakanreteP naD nainatreP satluk  satisrevinU  malsI   natluS iregeN
uaiR misaK firayS .  ini naitileneP  kacA nagnacnaR nakanuggnem  nagned pakgneL
5 nad naukalrep 5  .nagnalu  ,namanat iggnit halada itamaid gnay retemaraP   halmuj
 halmuj ,namanatrep gnolop halmuj ,remirp gnabac halmuj ,agnubreb rumu ,nuad
jib gnoloprep i .  nakkujnunem naitilenep lisaH  gnicsak kupup nairebmep
 ,nuad halmuj ,namanat iggnit retemarap padahret atayn tagnas huragnepreb
 adap kiabret sisod tapadreT .gnoloprep ijib halmuj nad namanatrep gnolop halmuj
/g 094 utiay gnicsak kupup nairebmep .namanat  
 
: icnuk ataK  ,hanat gnacaK  gnicsak kupup  , kinagro kupup . 
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TCARTSBA  
 tI .selpoep yb detmusnoc si hcihw ylimaf semugeL fo eno eht si tunaeP
 eht no si noitcudorp tunaeP .snoitirtun elpoep a ot eulav noitirtun hgih evah
 .naebyos retfa level dnoces ot yaw enO   gnivig si noitcudorp tunaep esaercni
 .tsopmovimrev aeser ehT  fo tceffe eht enimreted ot saw evitcejbo hcr
.stnalp tunaep fo dleiy dna htworg eht no rezilitref tsopmocimrev   saw yduts ehT
 eht fo dleiF latnemirepxE eht ni 8102 rebmeceD ot rebmetpeS ni detcudnoc
aF  ecniaS slaminA dna erutlucirgA fo ytluc lsI etatS eht fo  fo ytisrevinU cima
.uaiR misaK firayS natluS   5 htiw ngised dezimodnar yletelpmoc a sesu yduts sihT
.snoitacilper 5 dna stnemtaert   rebmun ,thgieh tnalp erew devresbo sretemarap ehT
dop tnalp fo rebmun ,sehcnarb yramirp fo rebmun ,gnirewolf fo ega ,sevael fo  ,s
.sdees fo sniarg fo rebmun   gnicsak fo noitacilppa eht taht dewohs stluser ehT
 fo rebmun ,thgieh tnalp fo sretemarap eht no tceffe tnacifingis yrev a dah rezilitref
.sniarg fo rebmun dna sdop fo rebmun ,sevael   gnivig rof esod tseb eht si erehT
opmocimrev .tnalp / g 094 si hcihw ts  
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.I  NAULUHADNEP  
 
.1.1  gnakaleB rataL  
( hanat gnacaK h sihcarA L aeagopy  satidomok nakapurem aisenodnI id )
 nagnap sigetarts narep ikilimem gnay ialedek namanat haletes gnitnepret nainatrep
lanoisan   gnudnagnem hanat gnacak ,itaban kaynim nad nietorp rebmus iagabes
04 kamel - tardihobrak ,%72 nietorp ,%05   .nimativ nad ,%81  nietorp nagnudnaK
.rulet nad gnigad adap irad iggnit hibel huaj hanat gnacak adap   agemo nagnudnaK
amel nakapurem hanat gnacak adap 3  nakapurem 9 agemo nad adnag hunej kat k
 tapad urtsuj gnay loretsotif gnudnagnem hanat gnacaK .laggnut hunej kat kamel
.)9002 ,nayV( loretselok radak naknurunem   
gnap nahab kutnu satabret aisenodnI id hanat gnacak naanuggneP  na
ec iagabes amaturet nagnipmas  nad ,nasuber ,nagnerog kutneb malad nalim
 ,mirk se ,gnacak iales ,itor ,gnirek euk itrepes nahalo nanakam iagabreb narupmac
 irtsudni malad hanat gnacak ijib naanuggneP .nanakam asarep narupmac nad
 nahab nagniasrep helo gnarukreb tagnas hadus gnerog kaynim  irad lasareb kaynim
 id lahadaP .ialedek nad gnugaj ijib aguj nakhab nad ,apalek nad tiwas apalek
gnacak namanat aratna -  ,iggnitret kaynim gnudnagnem hanat gnacak ,nagnacak
 hanat gnacak ,tiwas apalek ada kadit gnay ,aidnI iD .hibel uata %05 aggnih
akgnologid s n kaynim lisahgnep namanat iagabe  gnerog kaynim irtsudni mulebeS .
 id hanat gnacak ijib naanuggnep ,tiwas kaynim ukab nahab nakanuggnem
amasreb ,gnerog kaynim kutnu raseb naigabes aisenodnI -  nagned amas  ukab nahab
.)2102 ,onramuS( apalek irad kaynim  
smusnoK  kutneb malad aynasaib aggnat hamur takgnit adap hanat gnacak i
odag suas kutnu gnacak labmas taubid ,gnerogid ,suberid ,itrepes nagnir nanakam -
.yamos nupuam odag   kirbap nahalo apureb ismusnokid aguj asaib hanat gnacaK
uam ,mota gnacak ,tiluk gnacak itrepes  nuhat adaP .iales apureb nahalo lisah nup
 not ubir 68,176 rasebes aggnat hamur adap hanat gnacak ismusnok latot 5102
naaidesretek nagned  /gk 36,2 rasebes latipac rep k  halmuj nad nuhat/latipa
d ataD tasuP( gnaro atuj 64,552 rasebes nuhat nahagnetrep kududnep  metsiS na
.)5102 ,nainatreP nairetnemeK nainatreP isamrofnI  
  2 
 ajiwalaP nad idaP kitsitatS nagnaP namanaT ievruS lisaH turuneM
uaiR isnivorP  , 5102 nuhat hanat gnacak iskudorP   ijib not 630.1 rasebes halada
gnirek ijib not 89 rasebes nanurunep imalagnem gnirek   )nesrep 46,8 nurut(
 nakbabesid iskudorp nanuruneP .4102 nuhat iskudorp nagned nakgnidnabid
k nenap saul aynnurut anerak  nesrep 64,9 nurut/ ratkeh 311 ratikes hanat gnaca
.)5102 ,SPB(  
b ada hanat gnacak nenap saul aynnurut anerak nialeS  aladnek aparebe
inket gnacak iskudorp aynhadner naktabikagnem gnay s   nial aratna hanat
 nad nurunem aynesaniard aggnihes lamitpo gnaruk gnay hanat nahalognep
 ,lamitpo gnaruk gnay namanat naarahilemep ,masam nad tadap aynhanat rutkurts
teirav namananep ,tikaynep nad amah nagnares  nad hadner iskudorpreb gnay sa
 .hadner gnay hineb utum  
 sativitkudorp ihuragnepmem gnay rotkaf utas halas nakapurem sateiraV
 .hanat gnacak aV naiakameP  nahibelek ikilimem iggnit utumreb sateir
 tafis padahret kiab hadner utumreb sateirav nakgnidnabid  nupuam nahubmutrep
is padahret ayniskudorp taf  itrepes aynepitonef adap tahilid tapad kisif utuM .
 gnay sateirav adap tibib uata hineb irad kutneb nad anraw ,tareb ,naruku
nakanugid  )2102 ,itayaH(  tapad gnay sateirav naanuggnep gnipmasiD .
kudorp naktakgninem  kutnu nakukalid tapad gnay nial rotkaf ,sativit
.nakupumep halada hanat gnacak iskudorp nad nahubmutrep naktakgninem  
 nagned nakukalid tapad hanat kisif tafis natakgnineP )8102( naahaiS turuneM
pup naanugggnep kinagro kupup anerak ,kinagro ku  narep iaynupmem  
 .hanat rutkurts ikiabrepmem k kupuP  arah rusnu gnudnagnem kaynab gnicsa
 nakhutubid gnay orkim nad orkam  .hanat gnacak halada gnicsak kupuP   nahab
rupmacreb gnay gnicac narotok irad lisah kinagro   nahab uata hanat nagned
kinagro  nial .ayn   gnicsak kupuP  anerak ,sulp kinagro kupup nakapurem
 pais gnay nahubmutrep nomroh atres orkim nad orkam arah rusnu gnudnagnem
.namanat paresid  K  gnudnagnem gnicsa  ,%53,0 )P( rofsof ,%36,0 )N( negortin
 )gM( muisengam ,%300.0 )nM( nagnam ,%32,0 )aC( muislak ,%2,0 )K( muilak
 munedbylom ,%97,0 )eF( iseb ,%700,0 )nZ( gnes ,%85,71 )uC( agabmet ,%62,0
%84,41 )oM( kinagro nahab ,   ria napmiynem satisapak ,%em 08,53 KTK ,%12,0
ad %32,14 4002 ,katnujnamiS( %88,31 tamuh masa n .)  
  3 
rasadreB kkd seraoS naitilenep lisah nak .  nairebmep ,)5102(  gnicsak kupup
 nahal id ialedek namanat lisah nad nahubmutrep naktakgninem tapad ah/not 02
.iatnap risap   hibel iatnap risap nahal id oromsajna sateirav lisah nad nahubmutreP
.narulaB nad gnubaniS sateirav nakgnidnabid kiab   gnicsak kupup aratna iskaretnI
nad  .ijib 001 tobob nad raka gnajnap elbairav adap tahilret ialedek sateirav  
neM 1002( idajduS turu )  ,  negortin kupup nakhutubmem hanat gnacak namanat
05 kaynabes - 001  PS gk 001 ,ah/aeru gk - 07 nad 63  .manat taas nakirebid LCK gk  
 naitilenep lisah nakrasadreB ybibaH  3102( .kkd  ,)  kupup nairebmep
 gnicsak %57 gnicsak kupup nairebmep naukalrep nagned  ) ah/not 5,7(   kupup +
.gnabac 85,3 rasebes utiay TSB 2 gnabac halmuj retemarap adap %52 aimik  
 kiabret gnay gnicsak kupup nairebmep nad hanat nahalognep iskaretnI  halada
 gnicsak kupup nairebmep nad hanat nahalognep x2 naukalrep isanibmok adap
%57   )ah/not 5,7( +  gnay tolp rep iskudorp retemarap adap %52 aimik kupup
 nahalognep nakukalid aynkiabeS .tolp/g05,09 rasebes iggnitret lisah nakkujnunem
 nakukalem nagned hanat  nagned gnicsak kupup nairebmep nad nahalognep x2
% 57 nagnidnabrep  )ah/not 5,7(   naktakgninem kutnu aimik kupup %52 + gnicsak
( hanat gnacak iskudorp nad nahubmutrep aeagopyh sihcarA )  .  agudid ini laH
 tapad mumitpo sisod nagned gnicsak kupup nairebmep anerak  ihunemem
.namanat msilobatem sesorp utnabmem tapad aggnihes arah nahutubek  
 naiaru iraD silunep akam , sata id   luduj nagned naitilenep nakukalem
“P gnicsaK kupuP nairebmeP huragne  t  lisaH naD nahubmutreP padahre
hanaT gnacaK namanaT  (  aeagopyh sihcarA L). 
 
.2.1  naitileneP naujuT  
eneP  iuhategnem kutnu naujutreb ini naitil  kupup nairebmep huragnep
 .hanat gnacak namanat lisah nad nahubmutrep padahret gnicsak  
 
.3.1  naitileneP taafnaM  
 nauhategnep nad isamrofni nakirebmem ini naitilenep irad taafnaM
 gnatnet irebmep huragnep  lisah nad nahubmutrep padahret gnicsak kupup na
.hanat gnacak namanat  
 
  4 
.4.1  sisetopiH  
gnicsak kupup naanuggneP  irebmem nak   padahret kiab huragnep




.II  AKATSUP NAUAJNIT  
 
.1.2  hanaT gnacaK namanaT mumU nauajniT  
( hanat gnacaK h sihcarA aeagopy   nad yaugaraP iagnus habmel irad lasareb )L
.takireS akiremA id naraP   taraB akirfA ek awabid ini namanat sigutroP gnaro helO
 ek daba adap ailizarB nad -  aisA ek loynapS gnaro helo awabid aynsuretes gnay  61
nataleS ,raggneT ,rumiT  .  ,)2102( romatnalP turuneM t  gnacak namanat imonoska
repS:oisiviD ,eatnalP :modgniK halada hanat  ,eamrepsoignA :oisividbuS ,atyhpotam
 ,sihcarA :suneG ,eaeconimugeL :ailimaF ,selasoR :odrO ,eaenodelytociD :sissalC
 :seisepS  aeagopyH sihcarA .L  
 iagabes tafisreb hibel nanakam isisopmok malad hanat gnacak isgnuF
 tapad hanat gnacak ijiB .nagnipmas nanakam  gnacak ,gnerog gnacak iagabes haloid
 tapad aguj tubesret hanat gnacaK .ayniagabes nad ,rulet gnacak ,mota gnacak ,suber
odag ,lecep ubmub nahab iagabes haloid -  nuaD .mocno atres ,ruyas nahab ,odag
d kanret nakap nahab iagabes naktaafnamid tapad hanat gnacak  arac nagne
 kanret adapek nakirebid hanat gnacak nuad akij anerak aynmulebes nakgnirekid
 ayraK aniB miT( kanret igab turep tikas nakbabeynem naka rages naadaek malad
)9002 ,inat . 
afnaM natahesek kutnu hanat gnacak ta   halai  kutnu nakhutubid tagnas
k gnajnunem tahese  :nial aratna ,aisunam hubut na k nietorp aya k ,  gnacak nietorp rada
.gnigad nad ,usus ,rulet adapirad iggnit hibel hanat   tares gnudnagnem hanat gnacaK
iggnit hibel  . ( nadiskoitna gnudnagnem hanat gnacaK ateb - lortasrever nad loretsotis  )
mam itkubret gnay  tikaynep okiser ignarugnem nad reknak nahubmutrep nakenem up
 gnay onima masa utiay ,iggnit ninigra radak gnudnagnem aguj hanat gnacaK .gnutnaj
 ,hubut nalabekek taukrepmem ,reknak nad gnutnaj nagnares hagecnem kutnu anugreb
mem ,toto nagnabmekrep taukrepmem  asar ignarugnem ,akul nahubmeynep tapecrep
l isnetopmi nakhubmeynem nad hite  .)2102 ,nainatreP gnabtiL nadaB(  
 iapmas ralajnem ,suoiconom abreh gnay namanat nakapurem hanat gnacaK
51 aratna rasikreb iggnit nagned kaget - tokipe irad lasareb amatu gnataB .mc 07  li
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gnabac nagned kifromid nagnabacreP .isis audek id ijib gnipek isireb gnay -  gnabac
gnabac nad fitategev -  fitategev gnabac aumeS .kednemem gnay fitkudorper gnabac
nuaD .kisis nuad iaynupmem -  larips nususret amatu gnatab adap tapadret gnay nuad
katolif nagned nuad ,5/2 sis -  aud sata iridret ialeh 4 nuad kanareb naka tubesret nuad
.)0102 ,kkd adnafrI( kilabret rulet talub kutnebreb ,napadahreb gnilas gnay gnasap  
 amatrep gnay :tukireb itrepes narakarep nanusus iaynupmem hanat gnacaK
 ini rakA .gnaggnut raka halada raka iaynupmem -  gnabac rakA.surul gnay gnabac raka
raka iaynupmem -  .pasihgnep tala iagabes isgnufreb nad aratnemes tafisreb gnay raka
 niales .mc 02 gnajnapes hawab ek hubmut gnay tubares raka ikilimem hanat gnacaK
raka ikilimem ini namanat ,uti -  laretal raka  gnipmas ek hubmut gnay )gnabac(
5 gnajnapes -  .mc 52 P  kutnu aynisgnuf ,tubares raka tapadret laretal raka ada
 sisoibmisreb gnay raka litnib tapadret laretal raka adaP .arah rusnu nad ria pasihgnem
 iretkab nagned muibozihR apad aggnihes , rad sabeb N takignem t I( aradu i  ,otnawr
.)1102  
.gnolop kutnebreb hanat gnacak hauB   idajret haletes kutnebret ayngnoloP
 haub lakab ,nahaubmep haletes hanat maladid adareb hanat gnacak hauB .nahaubmep
 .gnolop idajnem naka aynitnan nad gnajnamem hubmut aluM -  rofonig gnuju alum
 nad ,hawabek haragnem hubmut naidumek ,sata ek haragnem gnicnur gnay
1 malades hanat malad ek kusam ayntujnales -  .mc 5 P  ,hanat submenem utkaw ada
.itnehreb rofinig gnajnamem nahubmutrep   81 iapacnem gnay ada rofonig gnajnaP
tapmeT .mc   haub tapmet idajnem tubesret hanat malad ek kusam rofonig aynitnehreb
 malad ek kusam kadit nad sata naigab gnabacid kutnebret gnay rofoniG .hanat gnacak
anat I( gnolop kutnebmem lagag naka h .)1102 ,otnawr  
 
.2.2  hanaT gnacaK namanaT ayadiduB  
 hineB  hanat gnacak y  amah sabeb ,tahes namanat irad lasareb nakanugid gna
 .ajneg gnay rumu nad iggnit lisah iaynupmem ,kiab aynijib satilauk ,tikaynep nad
 halada nainatrep gnabtil nadab helo sapelid hadus gnay hanat gnacak luggnu sateiraV
gnajik ,arbez ,icnilek ,hajag sateirav  abmod nad licnak ,kudnalp ,ripat ,aona ,asur ,
.)0102 ,PTPB(  
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 ayapus hanat nakrubmeggnem kutnu nakulrepid hanat nahalogneP
 naklubminem tapad ini naajrekep ipatet ,kiab gnay narakarep naktapadnem
nay hanat nakasurek rebmus iagabes gnajnap akgnaj nahalasamrep  tapad g
 tapad aynah hanat nahalognep nagnarugneP .hanat sativitkudorp naknurunem
 tapad nad haloid haletes ilabmek tadap idajnem hanat iradnihgnem kutnu nakukalid
.)5002 ,airdnI( hanat malad ek kinagro nahab nairebmep kinket nakanugid  
gned manat gnabul tauB  ,mc02x04 manat karaj nagned mc3 malades sagut na
 ulal ,manat gnabulrep ijib utas kaynabes manat gnabul malad ek hineb nakkusam
.)0102 ,PTPB( hanat nagned putut   nakanuggnem nagned nakukalid nakupumeP
PS ,ah/gk05 aeru kupup - id kupuP .ah/gk05 LCK ,ah/gk001 63 01 rumu adap nakireb -
 gnipmasid lagutid uata ,nasirab aratna nakiral malad rabesid arac nagned TSH 51
.)1002 ,idajduS( namanat  
 nahabmacekrep lawa esaf adap amlug isatsevniret hadum hibel hanat gnacaK
ponak nahubmutrep anerak fitategev nahubmutrep amales nad  karaj nad tabmal i
 nakatpicnem ini namanat aratna id sabeb gnauR .)mc 04( rabel sirabratna manat
 nahat gnay amlug seiseps amaturet amlug aynhubmut igab fisudnok gnay isidnok
 nakbabesid tapad aguj hanat gnacak nahal id amlug isatsevni aynraseB .nagnuan
dner  .hadner gnay nahabmacekrep halmuj tabika hanat nacak isalupop aynha
 ,tibas ,lukgnac ,kajab nagned sinakem araces nakukalid tapad amlug nailadnegneP
( adisibreh nakanuggnem aimik araces uata .)2102 ,annaimhaR  
nial aratna hanat gnacak amatu amaH   ,lakgnej talu ,nuad kereggnep ,gnerew
 amatu tikayneP .adisitkesni nagned nakiladnekid tapad tubesret amaH .kayarg talu
 nailadnegneP .tarak tikaynep ,nuad kacreb ,iretkab uyal nial aratna hanat gnacak
ladnegneP .adisignuf nakanuggnem nagned nakukalid tapad  ada akij nakukalid nai
 isartnesnok nagned CE 005 norcaruC adisitsep nakanuggnem nagned amah nagnares
 tapad gnay payar nagnares hagecnem kutnu utiay G3 nadaruF nairebmeP .retil/cc 2
,katep pait adap nakrabesid arac nagned manat taas nakukalid ,hineb kasurem   kutnu
.)5002 ,airdnI( G3 nadaruF gk 1 nakulrepid ini naitilenep nahal  
 adareb ayngnolop anerak tilus hibel hanat gnacak adap nenap rumu nautneneP
 tapad nad aut halet namanat iuhategnem kutnu nakotap iagabeS .hanat malad id
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nuad halada nenapid - um halet nuad 58 rumu( hurul nad gnirek gninuk ial –  ,)irah 09
sateirav - 58 aratna rasikreb kasam rumu sapelid halet gnay sateirav –  gnolop ,irah 011
 anrawreb malad naigab nad saregnem halet gnolop tiluk :iadnatid gnay ,kasam halet
lop tiluk ,hunep isignem halet ijib ,talkoc  rumU .talikgnem anrawreb nad sipit gno
 gnay nenaP .aynmanat misum nad ,manatid gnay sateirav adap gnutnagret nenap
 nad tupirek idajnem ijib anerak utum nad lisah naknurunem naka lawa/tapec ulalret
 .hadner kamel radak  
ed nakiausesid hanat gnacak nenap taaS  uti hanat gnacak naanuggnep nagn
 hanat gnacak ,nisa gnacak nad suber hanat gnacak apureb ismusnok kutnU .iridnes
07 rumu utiay raneb kasam gnolop mulebes nenapid –  ,hineb kutnu susuhK .irah 08
k kutnU .sigoloisif kasam edoirep adap nenapid tapad hanat gnacak  naulrepe
 nenapid hanat gnacak ,ropske nad gnerog kaynim ,gnirag gnacak itrepes ismusnok
09 rumu – ( irah 59 .)2102 ,annaimhaR  
 
.3.2  hanaT gnacaK namanaT hubmuT tarayS  
0 naiggnitek adap kiab hubmut tapad hanat gnacaK -  sataid retem 005
.tual naakumrep  nukgnil isidnoK  ihuragnepmem tapad acauc nad uhus itrepes nag
 namanat kutnu lamitpo uhus ,hanat gnacak namanat iskudorp nad nahubmutrep
52 rasikreb hanat gnacak - 53 0 .C   isakifiseps nakhutubmem naagnubmep esaf adaP
42 rasikreb utiay igal adebreb aynuhus - 72 0 .C  k aynrasad adaP  hanat gnaca
remem id sanap hibel gnay milki nakul .ialedek nad gnugaj nagned gnidnab   hanaT
 nad losotal ,losodna ,losoger hanat halada kiab hubmut kutnu ikadnehekid gnay
6 hanat Hp nagneed laivulla -  pukuc gnay ria nakulremem nad kiab gnay esaniard ,5,6
.)3102 ,akinoreF(  
 sesorp ihuragnepmem ayahac nad 3C namanat halada hanat gnacaK
 ayntakgninem padahret snopser tagnas namanat iponaK .isaripser nad sisetnisotof
 irah 06 rumureb namanat adap irahatam isaidar %06 naraniyneP .ayahac satisnetni
habmacek haletes   hadner gnay ayahac satisnetnI .namanat igab sitirk taas nakapurem
 ,naagnubmep esaf adaP .fitategev nahubmutrep tabmahgnem naka agnubreb taas adap
 adap gnutnagret tagnas kutnebret gnay agnub halmuj nad agnub aynakubret taas
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r gnay ayahac satisnetnI .ayahac  naka rofonig nakutnebmep taas adap hadne
 adap naraniynep satisnetni aynhadner ,uti gnipmas iD .rofonig halmuj ignarugnem
 aggnihes gnolop tobob nad halmuj naknurunem naka gnolop naisignep asam
( apmah gnolop halmuj naktakgninem .)2102 ,annaimhaR  
 
.4.2   kupuP kinagrO  
b uata kinagro kupuP  nakumetd gnay larenim nahab iskarf halada kinagro naha
 ,gnatanib ,nahubmut asis paites id nanubmit nakapurem ,hanat nusuynep iagabes
nahaborep imalagnem halet aynhurules uata naigabes kiab orkim dasaj  .  nairebmeP
ad kinagro nahab  lA takignem nalaj nagned hanat malad aidesret P naktakgninem tap
hanat malad eF nad  )4002 ,katnujnamiS( .    kinagro kupup )9002( narognoD turuneM
 nupuam satilauk araces kiab nainatrep iskudorp natakgninep taafnamreb tagnas
kinagro kupup naanuggneP ,satitnauk   tapad gnajnap utkaw akgnaj malad
 .nahal isadarged hagecnem tapad nad nahal sativitkudorp naktakgninem   rebmuS
 nad kisif kitsiretkarak nagned ,magar akenareb tagnas kinagro kupup kutnu
ep irad huragnep aggnihes magareb tagnas gnay arah uata aimik nagnudnak  naanuggn
.isairavreb tapad namanat nad nahal padahret kinagro kupup  
 ,hanat aimik nad kisif tafis ikiabrepmem tapad kinagro nahab nairebmeP
 tapec nikameS .aynnaiarugnep takgnit helo ihuragnepid kinagro nahab utum ipatet
 kinagro nahab ,aynnaiarugnep takgnit  tagnas cinagro nahaB .aidesret hadum nikames
 gnay arah rusnu aumes isireb ,laggnitret gnay namanat irad lasareb anerak gnitnep
 rutkurts ihuragnepmem kinagro nahaB .namanat nahubmutrep kutnu nakhutubid
airdnI( naknigniid gnay kisif isidnok agajnem nad hanat B .)5002 ,  gnay kinagro naha
 sigoloib nad iwaimik ,kisif rusnu ihuragnepmem naka hanat malad nakmanebid
hibel hanat rutkurts taubmem nial aratna hanat kisif tafis padahret aynhuragnep ,hanat  
irekek hagecnem utnabmem tapad gnay hanat isarea ikiabrepmem ,kiab  .hanat nagn
 igoloiborkim satifitka naktakgninem halada hanat igoloib tafis padahret aynhuragneP
anuaforkim nupuam arolforkim kiab ,hanat  .)1002 ,idajduS(  
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.5.2  gnicsaK kupuP  
 gnicac narotok irad kupuP .gnicsak halada kinagro kupup utas halaS
 sullebur sucirbmuL  arah rusnu ayak ,namanat nahubmutrep nomroh gnudnagnem ini
 hanat nakrubmeggnem upmam atres ,nucar gnudnagnem kadit ,orkim nad orkam
 ini gnicsaK irsA kupup naiakameP .arah niksim gnay gnirek hanat uata lanigram
takgninem nial aratna taafnam nakirebmem tapad  tapecrepmem ,sativitkudorp nak
 gnasgnarem atres ,nuad nad gnatab ,raka nahubmutrep gnasgnarem ,nenap
 ,airdnI( manat aidem iagabes kococ nad ,hanat nakrubmeggnem ,agnub nahubmutrep
.)5002  
anat gnicac irad iserkske lisah kupup nakapurem gnicsak kinagro kupuP  h
 helo nakanugid tapad gnay kaynab pukuc gnay arah nagnudnak iaynupmem gnay
 ini laH .kiab satilauk iaynupmem gnay kinagro kupup utas halas atres namanat
 hanat gnicac hubut itawelem gnay larenim nad kinagro nahab taas adap nakbabesid
d aiborkim helo utnabid  nahubmutrep kutnu isirtun kaynab ,nakanrecnep narulas mala
 gnay kinagro kupup nakapurem gnicsak naikimed nagneD .aidesret idajnem namanat
.)2002 ,dumhaM( hanat isgnuf nad rutkurts ikiabrepmem tapad  
K.1.2 lebaT gnicsak nenopmo . 
nenopmoK - iwaimiK nenopmok  )%( isisopmoK  
)N( negortiN    01,1 – 0,4  
 )P( rofsoF    03,0 – 5,3  
)K( muilaK    02,0 – 1,2  
)S( gnareleB    42,0 – 36,0  
)gM( muisengaM    03,0 – 36,0  
)eF( iseB    04,0 – 6,1  
9991 nukgnulaP :rebmuS  
 nahab iagabreb gnudnagnem gnicsak nakataynem ,)9991( nukgnulaP  uata
 kutnu nakhutubid tagnas gnay iwaimik nupuam sigoloib tafisreb gnay nenopmok
 gnudnakret gnay sigoloib nenopmoK .namanat nagnabmekrep nad nahubmutrep
 %50,1 ,nilerebig %57,2 itrepes hubmut rutagnep nomroh halada gnicsak malad
.niskua %08,3 nad ninikotis   kadit :nial aratna tafis gnudnagnem gnicsak kupuP
 arah niksim nad gnirek gnay hanat nakrubmegnem ,)kitetnis nakub( imala ,nucareb
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 hamar tafisreb ,orkim nad orkam arah rusnu naka ayak ,nakanugid hadum ,)lanigram(
aidem iagabes nakidajid tapad nad nagnukgnil  .)3102 ,ybibaH( manat  
 rusnu :nial aratana mahibelek ikilimem kinagro kupup iagabes gnicsak kupuP
 aggnihes hadner gnay N/C oisar iaynupmem ,namanat kutnu gnusgnal aidesret arah
 ,nainatrep igab taafnamreb gnay emsinagroorkim sativitka naktakgninem tapad
 nakhutubid gnay niskua gnudnagnem ,K nad ,P,N arah napares naktakgninem upmam
 .nagnukgnil naramecnep halasam isatagnem utnabmem ,nahubmutrep kutnu namanat
 naktakgninem :utiay nagnutnuek irebmem tapad ini gnicsak kupup naiakameP
epmem ,namanat sativitkudorp  ,agnub nahubmutrep gnasgnarem ,nenap utkaw tapecr
 atres ,manat aidem iagabes kococ ,hanat nakrubuynem uata nakrubmeggnem
.)8102 ,naahaiS( nagnukgnil naramecnep ignalugnanem  
 namanat adap nakirebid gnicsak kupup g 002 nakataynem ,)4002( itawarE
em tapad ebac 03 idajnem takgninem ah/not 02 irad iskudorp naktakggnin -  ,ah/not 53
 lisah natakgninep amas gnay sisod nagned iwas nad sibuk namanat adap nakgnades
02 iapacnem asib ,iggnit hibel huaj -  ,)5002( .kkd anepmuS naitilenep lisaH .ah/not 05
pup nairebmep nakataynem  rasebret ratkeh rep letrow ibmu namanat adap gnicsak ku
 nawrI naitilenep lisaH .ah/not 5 gnicsak kupup sisod nairebmep nagned helorepid
 iwas namanat adap ah/not 5 gnicsak kupup sisod naktahilrepmem ,)5002( .kkd
rebmem anerak nakrujnaid gnay sisod nakapurem  ,nuad halmuj ,namanat iggnit naki
.aynnial naukalrep nagned nakgnidnabid amas gnay gnirek tareb nad,hasab tareb  
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.III  EDOTEM NAD IRETAM  
 
.1.3  utkaW nad tapmeT  
P naitilene  halet ini   naD nainatreP satlukaF naabocreP nahaL id nakukalid
 nalaj id ,uaiR misaK firayS natluS iregeN malsI satisrevinU nakanreteP
 nalub naitilenep naanaskalep utkaW .51 MK satnarbeoS.R.H rebmetpeS  - rebmeseD  
.8102  
 
.2.3  talA nad nahaB  
 b nahaB  nakanugid gnay naha hanat gnacak hineb ini naitilenep malad  
hajaG sateiraV  hanat , lios pot .aimik kupup ,gnicsak kupup ,  
halada ini naitilinep malad nakanugid gnay talA  gabylop   naruku 54  x mc
5 .silut talA nad aremaK ,nagnabmiT ,robmeG ,lukgnaC ,mc0  
 
.3.3  naitileneP edoteM  
naitileneP   )LAR( pakgneL kacA nagnacnaR edotem nakanuggnem ini
non rotkaf lai :tukireb iagabes halada naukalrep farat nupadA .  
:farat 5 irad iridret iridret ,gnicsak kupup sisoD  
K1 namanaT/g 0 =  
K2 93 = namanaT/g 0  )ah/not 6,6(  
K3  = 44 namanaT/g 0  )ah/not 5,7(  
K4  = 94 naT/g 0 nama  )ah/not 3,8(  
K5  = 45 namanaT/g 0  )ah/not 2,9(  
 aggnihes ilak 5 kaynabes gnaluid naukalrep paites nad naukalrep 5 tapadreT
 tapadret naabocrep nautas paites anamid ,naabocrep nautas 52 tapadret 1  ,namanat
amanat 05 utiay namanat nahurulesek halmuj aggnihes .n  
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.4.3  naitileneP naanaskaleP  
.1.4.3  nahaL napaisreP  
 nagned taked ,ratad nahal halada ini naitilenep kutnu nakanugid gnay nahaL
.irahatam ranis helo ignudnilret kadit nad ria rebmus   gnay amatrep napahaT
namanat irad nahal nahisrebmep halada nakukalid - namanat  uyak ,)amlug( rail -  ,uyak
lah atres nautab -  nagned nakukalid nahal nahisrebmeP .uggnaggnem gnay lah
.nakhutubid gnay tala nad gnarap ,lukgnac nakanugnem  
.2.4.3  manaT aideM napaisreP  
 hanat sinej halada nakanugid gnay hanaT  liospot  araces helorepid gnay
 malad ek nakkusamid hanaT .aynmulebes nakpaisrepid hadus gnay laisremok
gabylop  ( narukureb gnay 54   x mc 5  hanat nagned isiid atres )mc 0 01  gk ,  gabylop
 naabocrep nagab nakrasadreb nususid nad nakpaisid halet gnay nahal ek nakhadnipid
d .pakgnel kaca nagnacnar nakanuggnem nagne  
.3.4.3  lebaL nagnasameP  
 nakukalid lebal nagnasameP  uluhad hibelret nakukalid namananep mulebeS
gnisam adap lebal nakirebid -  gnisam gabylop   nairebmeP .naukalrep nagned iauses
 malad nakhadumem kutnu naujutreb ini lebal  id natamagnep nad namananep
.nagnapal  
.4.4.3  nakupumeP  
 ,namanat igab arah rusnu nahutubek ihunemem kutnu naujutreb nakupumeP
.isadnemoker sisod 2/1 sisod nagned nakirebid kupup   nad omonruP turuneM
s negortin kupup nakhutubmem hanat gnacak namanat )9002( itawanruP  001 kaynabe
PS )ah/gk05( ah/gk 001 ,)ah/gk05( ah/aeru gk -  )ah/gk53( ah/gk 07 nad 63 K  .lc
 03 rumu adap naigab 3/1 ,TSH 01 rumu adap nakirebid )nat/g 9,2( aerU nakupumeP
 .TSH 54 rumu adap naigab 3/1 nad TSH PS - irebid )nat/g 9,2( 63  01 rumu adap nak
.TSH 03 nad  lcK  .TSH 03 nad 01 rumu taas adap naigab ½ nakirebid )nat/g 1,2(  
.5.4.3  gnicsaK kupuP naisakilpagneP  
  id ada gnay hanat ek nakisakilpa id gnicsak kupuP gabylop   id arac nagned
 atarem rupmacret uata atar nagned hanat nad gnicsak kupup narupmacnep nakukal
K isisod ,naukalrep sisod nakrasadreb 1 K ,lortnok apnat 2 K ,marg 044 3 K ,marg 094 4 
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K ,marg 045 5  ,marg 095 uggnim 1 amaleS nakmaid id naidumek   mulebes
namananep . 
.6.4.3  namananeP  
  nagned nakukalid namananep mulebes uluhad hibelret iskeles id hineB
ratna nakhasimem  .ijib   adap manatid tubesret hineB gabylop  nakpaisid halet gnay . 
nakpaisid halet gnay manat gnabul agit adap hineb agit manat naidumeK   kaynabes 1 
manat gnabul rep hineb , .nakatarid nad ilabmek pututid manat gnabul uti haletes  
ajnep nakukalid irah 7 haleteS  nakasiynem nagned nagnar 1 /namanat gabylop   uata
.hubmut kadit gnay hineb ada alib namaluynep nakukalid  
.7.4.3  namanaT naarahilemeP  
  nailadnegnep ,nanubmubmep ,nagnaiynep ,namariynep itupilem ini nataigeK
.tikaynep nad amah  
.a   namariyneP  
 araces nakukalid namariyneP  taas adap utiay irahes ilak aud kaynabes nitur
 namariynep nakukalem ulrep kadit akam najuh alibapA.irah eros nad igap
.robmeg nakanuggnem nakukalid namariyneP.igal  
.b  nanubmubmeP nad nagnaiyneP  
 uata namanat ratikesid hubmut gnay amlug padahret nakukalid nagnaiyneP
 maladid nagnaiyneP .naitilenep laera gabylop   araces tubacnem nagned nakukalid
 raulid nakagnades ,nagnat nakanuggnem inkay launam gabylop   nagned nakukalid
.lukgnac  gek halada nanubmubmeP  nad gnatab ayniridreb taukrepmem kutnu natai
.ilakes uggnim 2 paites nakukalid nanubmubmeP .namanat narakarep  
.8.4.3  nanenameP  
 ihunemem nad TSH 211 rumureb hanat gnacak haletes nakukalid nanenameP
id gnay sigoloisif kasam esaf ikusamem halet utiay ,nenap airetirk  nagned iadnat
 hunep isiret halet gnolop ,hurul nad gnirek ialum hanat gnacak nuad raseb naigabes
 anrawreb nad ,atayn tagnas ayntares ,sarek pukuc gnolop tiluk ,sipit aynijib tiluk nad
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.5.3  natamagneP retemaraP  
: halada ini naitilenep adap nakukalid gnay natamagneP  
.1  )mc( namanaT iggniT  
 kitit iapmas hanat naakumrep irad nakukalid namanat iggnit narukugneP
.TSM 6 rumureb namanat taas adap nakukalid natamagneP .hubmut  
.2  gnabaC halmuJ  )gnabaC( remirP  
 natamagneP .amatu gnatab irad raulek gnay gnabac nakapurem remirp gnabaC
 arac nagned nanenamep nakukalid haletes taas adap nakukalid remirp gnabac
.lepmas namanat amatu gnatab adap ada gnay gnabac gnutihgnem  
.3  iraH( agnuB lucnuM amatreP iraH ) 
 lucnum haletes TSH 52 rumu adap nakukalid agnubreb rumu natamagneP
 agnub nakraulegnem ialum namanat aparebek irah gnutihgnem arac nagned agnub
anrupmes nagned  
.4  )haub( namanaT reP gnoloP halmuJ  
ret gnay gnolop hurules gnutihgnem nagned nakukalid natamagneP  irad kutneb
.nenap nakukalid haletes nakukalid nagnutihgneP .namanat paites  
.5  )haub( gnoloP/ijiB halmuJ  
 halet gnolop nad narumejnep haletes gnutihid tapad gnolop rep ijib halmuJ
rules igabmem nagned aynhalmuj gnutihid nad ,gnolop pait nakraulekid ijiB.gnirek  hu
nanenamep haletes nakukalid ini nataigeK .gnolop halmuj hurules nad ijib halmuj  
.6  )g( namanaT /gnireK ijiB tareB  
 kutnu sapukid naidumek irahatam ranis id nakgnirekid hadus gnay gnoloP
m kutnu ayntareb gnabmitid ijib ayntujnaleS.gnolop irad ijib nakhasimem gnisa -
.nenap haletes nakukalid natamagnep utkaW.gabylop gnisam  
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.6.3   ataD sisilanA  
ataD -  kidiS nakanuggnem itamaid naitilenep lisah irad helorepid gnay atad
:tukireb iagabes raenil ledom nagned magaR  
jiε  + iτ  +  μ = kjiY  
      ek naukalrep adap natamagnep ialin =  kjiY - ek nagnalu & i -j 
       mumu hagnet ialin =       μ  
      ek naukalrep huragnep =      iτ -  i  
      ek naukalrep adap naabocrep talag =     jiε - ek nagnalu & i -j 
 gnisam irad natamagnep lisah ataD -  gnisam  kitsitats araces haloid naukalrep
 itrepes ,)LAR( pakgneL kacA nagnacnaR magaR kidis sisilanA nakanuggnem nagned
.2.3 lebat adap  













gnutiH F   lebaT F  
 10,0       50,0  
naukalreP  t-I PKJ  PTK  GTK/PTK  -         - 
talaG  r(T - )I  GKJ  GTK  -       -              - 
latoT  rt -I TKJ  - -       -              - 
 ;nagnareteK  
)KF( iskeroK rotkaF gnutihgneM .1  
..Y = KF 2 rt /  
)TKJ( latot KJ iracneM .2  
= TKJ  
 
∑ jiY 2 – KF  
 .3 )PKJ( naukalrep KJ gnutihgneM  
( = PKJ ∑ .iY 2  )r / – KF  
)GKJ( talag KJ gnutihgneM .4  
 TKJ = GKJ – PKJ  
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     .V PUTUNEP  
 
.1.5  nalupmiseK  
 kupup nairebmep awhab naklupmisid tapad naitilenep lisah nakrasadreB
padahret atayn tagnas huragnepreb gnicsak   halmuj ,naamanat iggnit retemarap
 halmuj ,nuad  sisod tapadreT .gnoloprep ijib halmuj nad namanatrep gnolop
.namanat/g 094 sisod utiay gnicsak kupup nairebmep adap kiabret  
 
.2.5  naraS  
 hanat gnacak namananep adap ayntujnales naitilenep kutnu naknarasiD
 namanat/g 094 gnicsak kupup nakanuggnem kutnu nakrujnaid  naktapadnem raga
.lamitpo hibel gnay gnolop lisah  
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AKATSUP RATFAD  
 
 gnacaK iskudorP naD nahubmutreP nopseR .7102 .onraluS nad .D .I ,haimalsA
 naD kinagrO kupuP isartnesnoK nahabmaneP padahreT hanaT
 .kinagronA kupuP sisoD nagnarugneP .7102 lanoisaN ranimeS gnidisorP  
.JMU nainatreP satlukaF  
 .2102 .nainatreP gnabtiL nadaB  nad taheS nagnaP rebmuS hanaT gnacaK
naktaheyneM .inaT raniS .  
 .0102 .nainatreP igolonkeT naijakgneP nadaB  gnacaK ayadiduB igolonkeT
hanaT raggneT isewaluS .isavonlorgA . .a  
 nad idaP kitsitatS nagnaP namanaT ievruS lisaH.5102 .kitsitatS tasuP nadaB
.lah 41.uaiR isnivorP ajiwalaP  
 sinaM gnugaJ namanaT  iskudorP nad nahubmutreP nopseR .9002 .D ,narognoD
 .mayA gnadnaK kupuP nad FNT riaC kupuP nairebmeP padahreT ispirkS  
atlukaF. .aratU artamuS satisrevinU nainatreP s  
 padahret aerU kupuP nad gnicsaK kupuP nairebmeP huragneP.4002 .N ,itawarE
( misiaC namanaT iskudorP nad nahubmutreP  sirtepmaC acissarB
L sicenihcraV .) ispirkS .lah 35.uaiR satisrevinU .nainatreP satlukaF .  
kd .M akinoreF  sateiraV aparebeB satilauK nad satifitkudorP isaulavE .3102.k
( hanaT gnacaK L aegopyH sihcarA  .taiL rutsketreB hanaT id )
igolonketorgA  .102 : )2(1  
 iskudorP nad nahubmutreP .3102 .nahtanoJ .G nad ilgneS .D ,.M .R ybibaH
( hanaT gnacaK aegopyH sihcarA  adaP )L   hanaT nahalogneP aparebeB
 1 .igolonketorgA enilnO lanruJ .gnicsaK kupuP nairebmeP naD lositpesnI
3811 : )4( - .4911  
 kupuP nairebmep huragneP .8102 .ailuY .E .A nad itainruM ,.F ,inayadnaH
 gnacaK iskudorP naD nahubmutreP padahreT KPN kupuP naD gnicsaK
 uajuh (  ataidar angiV  .).L atrepaF MOJ .)1(5 .  
PS kupuP sisoD nad sateiraV huragneP .2102 .irjaF .H nad ailraM .A ,.M ,itayaH -
 hanaT gnacaK namanaT lisaH nad nahubmutreP padahreT 63  sihcarA(
 aeagopyh  .) .L atsirgA lanruJ  .)1(61 .  
 .5002 .A .T ,airdnI metsiS huragneP   macaM nairebmeP nad hanaT nahalogneP
hanat gnacaK lisaH nad nahubmutreP padahreT kinagrO nahaB (  sihcarA
aegopyh  )L  .teraM salebeS satisrevinU nainatreP satlukaF  .ispirkS .
.atrakaruS  
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ad ,uyA .E.G ,laliH .M ,itraykziR .A ,itutsaydiW .T.E ,kasuY ,.M ,adnafrI  n
 .0102 .hanikaS rasad mukitkarp naropaL -  iras gnapmut imonorga rasad
hanat gnacak nad sinam gnugaj aratna  nad imonorgA nemetrapeD .
.mlh 34 .rogoB :BPI .arutlukitroH  
 nad gnicsaK sisoD huragneP .5002 .adiraF nad .A ,niduyhaW .W .A ,nawrI
 rotavitkooiB ( iwaS namanaT lisaH nahubmutreP padahreT  acissarB
 aecnuJ  .kinagrO araceS nakayadidubiD gnaY )L isavitluK lanruJ  .
631:)2(4 - .041  
 padahret sinam gnugaj namanat manat karaj nad utkaW .1102 ,otnawrI
 .hanat gnacak iskudorp nad nahubmutrep  .ispirkS duB nemetrapeD  ayadi
.mlh 16 .nadeM :aratU artamuS satisrevinU nainatreP satlukaF .nainatreP  
 nad allozA sopmoK sisoD huragneP .3102 .idaduS nad onramuS ,.L ,oyomsI
 hanaT gnacaK lisaH nad muilaK naaidesreteK padahreT kinagrO muilaK
 .losiflA adaP orgA nad hanaT umlI lanruJ igolotamilk  iregeN satisrevinU .
321 :)01(2 .atrakaruS - .231  
gnicsak kinagro kupup huragneP .2002 .osraiduS nad ontiruG .B ,.A ,dumhaM  
( ialedek namanat lisah nad nahubmutrep padahret ria takgnit nad enicylG  
 xam  .).L ativirgA .J 9 : )1(42 . - .61  
102 .A ,rawanuM .rogoB .sserP BPI .namanaT isirtuN nad hanaT narubuseK .1  
 .atrakaJ .ayadawS rabeneP .hanaT gnicaC kanreteB seskuS .9991 .R ,nukgnulaP
.lah 69  
 irad seskaid ,seiseps isamrofnI .2102 ,romatnalP moc.romatnalp.www  .  laH .601  
 nairetnemeK .hanaT gnacaK .5102 .nainatreP isamrofnI metsiS nad ataD tasuP
.nainatreP  
 gnicsaK kupuP nairebmeP .7102 .anilraM nad nawairtaS .H ,.iniahdamhaR
( ialedeK namanaT lisaH naD nahubmutreP padahreT  xam enicylG  .).L
.itayaH akiportorgA .)3(4  
imhaR  .hanaT gnacak ayadiduB .2102 .owonraH .D nad iwitarP .H ,.A .A ,anna
 ibaktilaB fargonoM .ibmU nad gnacaK akenA namanaT naitileneP ialaB
.31 .oN  
 .nainatreP gnabtiL nadaB .namanaT igaB K ,P ,N rusnU taafnaM .5102 .aniR
.rumiT natnamilaK  
uS nad .I .F ,naahaiS  isneukerF nad gnicsaK kupuP sisoD huragneP .8102 .osraid
 hanaT gnacaK namanaT lisaH nad nahubmutreP padahreT nanubmubmeP
( aegopyh sihcarA   .)L namanaT iskudorp lanruJ 7252 :)7(6 . - .2548  
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zirokiM nawadneC nad gnicsaK cinagro kupuP taafnaM .4002 .D ,katnujnamiS  a
 nad hanaT adap )AMC( aluksubrA .namanaT  J  umlI naitileneP lanru
nainatreP 1 :)1(2 . - .3  
 padahreT gnicsaK kupuP nairebmeP huragneP .5102 .P ,itkO ,.A ,seraoS
 .iatnaP risapreB nahaliD ialedeK sateiraV agiT lisaH naD nahubmutreP
satisrevinU ,nainatreP satlukaF  .atrakaygoY IRGP  
 .1002 .itairpuS .Y nad .M ,idajduS  hanaT gnacaK iskudorP igolonkeT nakiabreP
 .aisenodnI id orgA niteluB  .oiB 26 :)2(4 - .86  
 .31 .oN ibaktilaB fargonoM .aisenodnI iD hanaT gnacaK sutatS .2102 .onramuS
namanaT nagnabmegneP nad naitileneP tasuP  .nagnaP  
 nad gnicsaK kinagrO kupuP sisoD huragneP .5002 .I ,inaileM nad .U ,anepmuS
 ( letroW lisaH nad nahubmutreP padahreT manaT karaJ atoraC sucuaD  
 .)L  ,rogivirgA lanruJ 62 :)1( 5 - .33  
 .9002 .inaT ayraK aniB miT hanaT gnacaK manatreB namodeP .aydiW amuaY .  
.lah 821 .gnudnaB  
 namanaT sateiraV auD nopseR .8102 .otiguS .Y nad anilreH .N ,.N .A ,itayaleV
( hanaT gnacaK aegopyh sihcarA  .ipaS gnadnaK kupuP sisoD padahreT )
 .namanaT iskudorP lanruJ 7252 :)6(6 - .2548  
uJ .hanaT gnacaK kapmaD nad taafnaM .9002 .H.R ,nayV 1 .haimlI lanr -  8  
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 ispirkseD .1 naripmaL  hanaT gnacaK hajaG sateiraV  
 
 nuhat sapeliD      0591 :  
kudni romoN       16 :  
 lasA      k iskeleS : zrawhcS nagnalisrep nanurute - 12   
  81 hsinapS - 83  
atar lisaH -  atar     ah/t 8,1 :  
 gnatab anraW      uajiH :  
 nuad anraW       uajiH :  
 agnub anraW       gninuK :  
 rofonig anraW     ugnU :  
 ijib anraW     adum hareM :  
  namanat kutneB     kageT :  
 agnubreb rumU     irah 03 :  
namanat iggniT    03 : - mc 05  
nenap rumU      irah 001 :  
  ijib 001 toboB    g 35 :  
  nietorp radaK     %92 :  
 kamel radaK      %84 :  
 tikaynep dht nanahateK   : ynep nahaT  uyal tika - tarak tikaynep akeP  
   kacreb nad    nuad  
tafiS -  nial tafis    : 06 gnolop irad ijib nemedneR – %07  
 )SB( sinejneP hineB    nahatrepiD :  rogoB nattilaB id nak  
 ailumeP    rogoB nainatreP kinkeT nakidileyneP ialaB :  
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namanaT iggniT magaR kidiS .6 naripmaL  
KS  BD  KJ  TK  gnutih_F  
f-  lebat  
50.0  10.0  
P 4 60.663  15.19  86.3 * 78.2  34.4  
talag  02  04.794  78.42  
   
latot  42  64.368          
%KK  46.12       
 
7 naripmaL nuaD halmuJ magaR kidiS .  
KS  BD  KJ  TK  gnutih_F  
f-  lebat  
50.0  10.0  
P 4 48.1736  69.2951  51.3 * 78.2  34.4  
talag  02  08.62101  43.605  
   
latot  42  46.89461          
%KK  52.02       
 
 
8 naripmaL  gnabaC halmuJ magaR kidiS . remirP  
KS  BD  KJ  TK  gnutih_F  
f-  lebat  
50.0  10.0  
P 4 60.42  10.6  40.1  nt  78.2  34.4  
talag  02  05.511  87.5  
   
latot  42  65.931          
%KK  50.13       
 
 
agnubreB rumU magaR kidiS .9 naripmaL  
KS  BD  KJ  TK  gnutih_F  f-  lebat    
          50.0  10.0  
P 4 46.0  61.0  92.0  nt  78.2  34.4  
talag  02  02.11  65.0  
   
latot  42  48.11          
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namanatreP gnoloP halmuJ magaR kidiS .01 naripmaL  
KS  BD  KJ  TK  gnutih_F  
f-  lebat  
50.0  10.0  
P 4 41.0462  40.066  26.7 **  78.2  34.4  
talag  02  09.1371  06.68  
   
latot  42  40.2734          
%KK  85.22       
 
 
gnolopreP ijiB halmuJ magaR kidiS .11 naripmaL  
KS  BD  KJ  TK  gnutih_F  
f-  lebat  
50.0  10.0  
P 4 41.42141  40.1353  30.21  **  78.2  34.4  
talag  02  06.8685  34.392  
   
latot  42  47.29991          
%KK  41.12       
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D .21 naripmaL namanaT iggniT SAS ata  
 
                                                              metsyS SAS ehT
13  8102 ,6 rebmevoN ,yadsruhT 82:41  
 
                                    erudecorP AVONA ehT  
 
                                    noitamrofnI leveL ssalC  
 
                            seulaV    sleveL          ssalC  
 
                            5K 4K 3K 2K 1K    5       naukalreP  
                            52          daeR snoitavresbO fo rebmuN  
                            52          desU snoitavresbO fo rebmuN  
 
                  23  8102 ,6 rebmevoN ,yadsruhT 82:41     metsyS SAS ehT  
 
                                      erudecorP AVONA ehT  
 
lisaH :elbairaV tnednepeD  
                                              fo muS  
      F > rP    eulaV F    erauqS naeM     serauqS         FD                      ecruoS  
 
      63     4                        ledoM      0000515.19      0000060.6     86.3   1120.0  
 
                             rorrE  0004.794     02 0000078.42      000  
 
            latoT detcerroC   0000064.368     42  
 
                       R- naeM lisaH    ESM tooR      raV ffeoC     erauqS  
 
                       00040.32      389689.4      98446.12      649324.0  
 
      F > rP    eulaV F    erauqS naeM     SS avonA        FD                      ecruoS  
 
           4                    naukalreP         0000515.19    0000060.663     86.3   1120.0  
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   evoN ,yadsruhT 82:41     metsyS SAS ehT 33  8102 ,6 rebm  
 
                                      erudecorP AVONA ehT  
 
                             lisaH rof tseT egnaR elpitluM s'nacnuD  
 
   eht ton ,etar rorre esiwnosirapmoc I epyT eht slortnoc tset sihT :ETON
rorre esiwtnemirepxe  
                                             .etar  
 
                               50.0                        ahplA  
                                   modeerF fo seergeD rorrE 02  
                               78.42           erauqS naeM rorrE  
 
                            2          snaeM fo rebmuN            4          3  5 
                         egnaR lacitirC      952.7      411.7      609.6      975.6  
 
                   a rettel emas eht htiw snaeM .tnereffid yltnacifingis ton er  
                   naukalreP    N      naeM          gnipuorG nacnuD  
 
                                 3K    5      000.82        A  
                                 A 
                                 4K    5      009.52        A  
                                 A 
                                   A    B 5K    5      006.22  
                            A    B  
                                   A    B 2K    5      009.12  
                            B 
                            1K    5      008.61             B  
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31 naripmaL nuaD halmuJ SAS ataD .  
 
                    01  8102 ,9 rebmevoN ,yadsruhT 43:31     metsyS SAS ehT  
 
                                      erudecorP AVONA ehT  
 
                                      noitamrofnI leveL ssalC  
 
                            seulaV    sleveL          ssalC  
 
                                   naukalreP  5K 4K 3K 2K 1K    5  
 
                            52          daeR snoitavresbO fo rebmuN  
                                  desU snoitavresbO fo rebmuN     52  
 
                      11  8102 ,9 rebmevoN ,yadsruhT 43:31     metsyS SAS ehT  
 
                                      erudecorP AVONA ehT  
 
      lisaH :elbairaV tnednepeD  
 
                                               fo muS  
                 ecruoS            F > rP    eulaV F    erauqS naeM     serauqS         FD  
 
      6      4                        ledoM       00069.2951      00048.173     51.3  9630.0  
 
                             rorrE       00008.62101      02 00043.605  
 
            latoT detcerroC             42   00046.89461  
 
                       R- naeM lisaH    ESM tooR      raV ffeoC     erauqS  
 
                       52.02      402683.0 0021.111      00205.22      810  
 
                        ecruoS       SS avonA        FD      erauqS naeM   F > rP    eulaV F  
 












 93  
 
                   43:31     metsyS SAS ehT  21  8102 ,9 rebmevoN ,yadsruhT  
 
                                      erudecorP AVONA ehT  
 
                             'nacnuD lisaH rof tseT egnaR elpitluM s  
   eht ton ,etar rorre esiwnosirapmoc I epyT eht slortnoc tset sihT :ETON
rorre esiwtnemirepxe  
                                             .etar  
 
                                     ahplA                      50.0  
                               02       modeerF fo seergeD rorrE  
                                        erauqS naeM rorrE      43.605  
 
                  5          4          3          2          snaeM fo rebmuN  
                         egnaR lacitirC          96.92  57.23      01.23      61.13  
 
                   .tnereffid yltnacifingis ton era rettel emas eht htiw snaeM  
 
                   naukalreP    N      naeM          gnipuorG nacnuD  
 
                                         A       5      08.921     3K  
                                 A 
                                         A       5      00.721     4K  
                                 A 
                                      A    B 00.801           5    5K  
                            A    B  
                                    A    B       5      06.401    2K  
                            B 
                                          B       5      02.68     1K  
  
 04  
 
41 naripmaL gnabaC halmuJ SAS ataD .  remirP  
 
          43  8102 ,92 rebmeceD ,yadsruhT 24:11    metsyS SAS ehT  
 
                                            erudecorP AVONA ehT  
 
                                            noitamrofnI leveL ssalC  
 
                            veL          ssalC seulaV    sle  
 
                                 naukalreP      5       5K 4K 3K 2K 1K  
 
                            52          daeR snoitavresbO fo rebmuN  
                            52          desU snoitavresbO fo rebmuN  
 
            53  8102 ,92 rebmeceD ,yadsruhT 24:11    metsyS SAS ehT  
 
                                      erudecorP AVONA ehT  
 
lisaH :elbairaV tnednepeD  
 
                                                     fo muS  
       serauqS         FD                      ecruoS          F > rP    eulaV F    erauqS naeM  
 
            4                        ledoM         11.1       00413791.0      00652987.0     2873.0  
 
                            rorrE         02      00043771.0      00008645.3  
 
              latoT detcerroC        42    00650633.4  
 
                       R- naeM lisaH    ESM tooR      raV ffeoC     erauqS  
 
                       006729.2      811124.0      04483.41      220281.0  
 
      F > rP    eulaV F    erauqS naeM     SS avonA        FD                      ecruoS  
 
      2873.0    11.1       00413791.0      00652987.0      4                    naukalreP  
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       63  8102 ,92 rebmeceD ,yadsruhT 24:11    metsyS SAS ehT  
 
                                             erudecorP AVONA ehT  
 
                                  lisaH rof tseT egnaR elpitluM s'nacnuD  
 
   eht ton ,etar rorre esiwnosirapmoc I epyT eht slortnoc tset sihT :ETON
.etar                                             rorre esiwtnemirepxe  
 
                               hplA                       a                   50.0  
                               02       modeerF fo seergeD rorrE  
                                        erauqS naeM rorrE           43771.0  
 
                         snaeM fo rebmuN            3          2      4             5 
                  9216.      7006.      2385.      6555.       egnaR lacitirC  
 
 
                  .tnereffid yltnacifingis ton era rettel emas eht htiw snaeM  
 
                naukalreP    N      naeM          gnipuorG nacnuD  
 
                                5      0271.3        A                     3K  
                              A 
                                5      0470.3        A                     4K  
                              A 
                                     A    5      0888.2                     2K  
                              A 
                                5      0438.2        A                     5K  
                              A 
                                5      0076.2        A                     1K  
  
 24  
 
agnubreB rumU SAS ataD .51 naripmaL  
 
 
                  31  8102 ,9 rebmevoN ,yadsruhT 43:31     metsyS SAS ehT  
 
                                      erudecorP AVONA ehT  
 
                                    noitamrofnI leveL ssalC  
 
                            seulaV    sleveL          ssalC  
 
                            5K 4K 3K 2K 1K    5           naukalreP  
 
                            52          daeR snoitavresbO fo rebmuN  
                            52          desU snoitavresbO fo rebmuN  
 
                      41  8102 ,9 rebmevoN ,yadsruhT 43:31     metsyS SAS ehT  
 
                                      erudecorP AVONA ehT  
     lisaH :elbairaV tnednepeD  
 
                                               fo muS  
                         ecruoS       serauqS         FD       erauqS naeM  F > rP    eulaV F  
 
                           ledoM       4        00000046.0       92.0       00000061.0  8388.0  
 
      02                       rorrE       00000065.0      00000002.11  
 
          42            latoT detcerroC   00000048.11  
 
                       R- naeM lisaH    ESM tooR      raV ffeoC     erauqS  
                       00080.62      133847.0      963968.2      450450.0  
 
 
           ecruoS                     erauqS naeM     SS avonA        FD          F> rP    eulaV F  
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                       51  8102 ,9 rebmevoN ,yadsruhT 43:31     metsyS SAS ehT  
 
                                      erudecorP AVONA ehT  
                             'nacnuD lisaH rof tseT egnaR elpitluM s  
  eht ton ,etar rorre esiwnosirapmoc I epyT eht slortnoc tset sihT :ETON  
rorre esiwtnemirepxe  
                                             .etar  
 
                                          ahplA     50.0  
                   02       modeerF fo seergeD rorrE  
                              erauqS naeM rorrE    65.0  
 
                  5          4          3          2          snaeM fo rebmuN  
                         egnaR lacitirC    980.1      760.1      630.1      789.0  
 
                  .tnereffid yltnacifingis ton era rettel emas eht htiw snaeM  
 
                D naukalreP    N      naeM          gnipuorG nacnu  
 
                                   0002.62       A        5     1K  
                              A 
                                    0002.62       A      5      4K  
                              A 
                                  0002.62       A        5      3K  
                              A 
                                   0000.62       A       5      5K  
                              A 
                                   0008.52       A       5      2K  
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61 naripmaL  SAS ataD . namanatreP gnoloP halmuJ  
 
 
                4   8102 ,82 rebmeceD ,yadsruhT 62:22    metsyS SAS ehT  
 
                                      erudecorP AVONA ehT  
 
                            noitamrofnI leveL ssalC  
 
                            seulaV    sleveL          ssalC  
 
                            5K 4K 3K 2K 1K    5       naukalreP  
 
                            52          daeR snoitavresbO fo rebmuN  
                            52          desU snoitavresbO fo rebmuN  
                                         
 5   8102 ,82 rebmeceD ,yadsruhT 62:22    metsyS SAS ehT  
 
                                      erudecorP AVONA ehT  
 
lisaH :elbairaV tnednepeD  
 
                                                     fo muS  
      F > rP    eulaV F     erauqS naeM          serauqS         FD                      ecruoS  
 
      7000.0       26.7       000530.066      000041.0462         4                        ledoM  
    
       000009.1371        02                         rorrE       000595.68  
 
      000040.2734        42         latoT detcerroC  
 
 
                       R- naeM lisaH    ESM tooR      raV ffeoC     erauqS  
 
                       00022.14      346503.9      55575.22      968306.0  
 
 
                            ecruoS F > rP    eulaV F    erauqS naeM     SS avonA        FD  
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                               6   8102 ,82 rebmeceD ,yadsruhT 62:22    metsyS SAS ehT  
 
                            
             erudecorP AVONA ehT  
 
                             lisaH rof tseT egnaR elpitluM s'nacnuD  
 
   eht ton ,etar rorre esiwnosirapmoc I epyT eht slortnoc tset sihT :ETON
rorre esiwtnemirepxe  
                                             .etar  
 
 
                               50.0                                      ahplA  
                               02       modeerF fo seergeD rorrE  
                               595.68                 erauqS naeM rorrE  
 
 
                  5          4          3          2          snaeM fo rebmuN  
                  45.31      72.31      98.21      82.21       egnaR lacitirC  
 
 
                   .tnereffid yltnacifingis ton era rettel emas eht htiw snaeM  
 
 
                   nipuorG nacnuD naukalreP    N      naeM          g  
 
                                   4K    5      008.35                   A  
                                   A 
                            3K    5      008.54                   A    B  
                            A    B  
                            5K    5      003.54                   A    B  
                            B 
                            2K    5      009.73                          B  
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71 naripmaL  halmuJ SAS ataD . gnolopreP ijiB  
 
 
                       1   8102 ,82 rebmeceD ,yadsruhT 62:22    metsyS SAS ehT  
 
                                      erudecorP AVONA ehT  
 
                                    noitamrofnI leveL ssalC  
 
                                 ssalC     seulaV    sleveL  
 
                           5           naukalreP    5K 4K 3K 2K 1K  
 
 
                            52          daeR snoitavresbO fo rebmuN  
                            52          desU snoitavresbO fo rebmuN  
                                         
                   2   8102 ,82 rebmeceD ,yadsruhT 62:22    metsyS SAS ehT  
 
                                      erudecorP AVONA ehT  
 
      dnepeD lisaH :elbairaV tne  
 
                                                         fo muS  
                           ecruoS          serauqS         FD            erauqS naeM       rP    eulaV F
F >  
 
                             ledoM          4           00041.42141       00530.1353         30.21    
1000.<  
 
                            rorrE             02            00006.8685  00034.392  
 
          42             latoT detcerroC     00047.29991  
 
 
                       R- naeM lisaH    ESM tooR      raV ffeoC     erauqS  
 
                       00020.18      08921.71      86241.12      364607.0  
 
 
      F > rP    eulaV F    erauqS naeM     SS avonA        FD                      ecruoS  
 
      1000.<    30.21      00530.1353      00041.42141     4                    naukalreP  
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                3   8102 ,82 rebmeceD ,yadsruhT 62:22    metsyS SAS ehT  
 
                                      erudecorP AVONA ehT  
 
                             lisaH rof tseT egnaR elpitluM s'nacnuD  
 
   eht ton ,etar rorre esiwnosirapmoc I epyT eht slortnoc tset sihT :ETON
rorre esiwtnemirepxe  
                                             .etar  
 
 
                                                    ahplA              50.0  
                             rorrE 02       modeerF fo seergeD  
                                    erauqS naeM rorrE        34.392  
 
 
                           2          snaeM fo rebmuN            4          3        5 
                         egnaR lacitirC         34.42      27.32      06.22 39.42  
 
 
                   .tnereffid yltnacifingis ton era rettel emas eht htiw snaeM  
 
 
                   naukalreP    N      naeM          gnipuorG nacnuD  
 
                                           A            4K    5      04.011  
                                   A 
                                   A    B               5K    5      01.39  
                            B 
                                         B               3K    5      09.58  
                            B 
                                        B               2K    5      08.67  
 
                                       C                 1K    5      09.83  
 
